Quantum yields for singlet oxygen generation
. Quantum yields for singlet oxygen generating of phenalenones.
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Quantum yield ( 1 O2 
General information
1 H NMR and 13 C NMR spectra were recorded on BrukerAM-400 ( 1 H at 400 MHz, 13 C at 100 MHz) spectrometer with CDCl3, D2O or DMSO-d6 as the solvent and TMS as the internal standard.
Chemical shifts are reported in δ (parts per million) values. High resolution electron mass spectra (ESI-TOF) were performed on a Micromass LC-TOF spectrometer. Analytical thin-layer chromatography (TLC) was carried out on precoated plates (silica gel 60 F254), and spots were visualized with ultraviolet (UV) light. The following abbreviations were used to explain the multiplicities: s = singlet, d = doublet, t =triplet, q = quartet, m = multiplet, coupling constant (Hz) and integration. The pictures were taken by a polarizing microscope (Jiangnan, XPL-2) or a fluorescence microscope (Leica, DMI30000B).
Synthesis of the compounds

Synthesis of PPN
Alchlor (30 mmol, 4.00 g) and naphthalene (10 mmol, 1.28 g) were added to 10 mL CH2Cl2, the mixture was cooled to room temperature. Cinnamoyl chloride (10 mmol, 1.67 g) was added in succession under 0 o C, and the mixture was taken to reflux for 3 h. Then the reaction mixture was cooled with iced hydrochloric acid and filtered. The filtrate was extracted with methylene chloride.
The solids were repeatedly boiled with hot methylene chloride and filtered until the filtrate became colorless. All the organic extracts were combined, dried over anhydrous sodium sulfate, and taken down on a rotary evaporator to give a yellow solid. The crude product was further purified by column chromatography. Yield 68%. 
9-(4-(trifluoromethyl)phenyl)-1H-phenalen-1-one (PPN1)
Isolated yield: 73.5%. Orange-yellow solid; mp: 191.4~193. Figure S1 . 1 H NMR (400 MHz, CDCl3) spectra of PN Figure S4 . 19 F NMR (376 MHz, CDCl3) spectra of PPN1 Figure S5 . 1 
9-(3,4,5-trifluorophenyl)-1H-phenalen-1-one (PPN2)
2-hydroxy-9-(4-(trifluoromethyl)phenyl)-1H-phenalen-1-one (HPPN1)
1-((1-oxo-9-(4-(trifluoromethyl)phenyl)-1H-phenalen-2-yl)methyl)pyridin chloride (PPPN1)
Copies of 1 H and 13 C NMR
Chemical oxidation detection of singlet oxygen
A chemical oxidation method based on ABDA was used to assess the capability of PN derivatives to generate 1 O2. A solution of PN derivative (3 mL in ultrapure water) containing 50 µL 9,10-anthracenediylbis (methylene) dimalonic acid (ABDA) solution (10 mmol/L in DMSO) was irradiated with a blue light LED lamp (7 W). The control experiment was carried out with 3 mL ultrapure water containing 50 µL ABDA solution and the same irradiation but in the absence of PN derivative. The change in ABDA absorption at 400 nm was recorded as a function of irradiation time. Furthermore, the 1 O2 quantum yield of PN derivative was measured according to Equation S1, where Φ is the quantum yield of 1 O2 and K is the slope of the bleaching curve, R denotes reference, and S represents the sample.
ABDA can react with 1 O2 quickly and produce a steady-state endoperoxide for UV detection. The reduction rates of absorbance intensity at 400 nm of ADBA in the presence of PN and PN derivatives are rapid. In contrast, the control experiment showed that pure ABDA without PN and PN derivatives was bleached to a small extent. By using compound PN as ΦPN = 1.0, the 1 O2 quantum yields of PN and PN derivatives were calculated.
Photoactivated insecticidal activity
Photoactivated activity of Aedes albopictus larvae
Photoactivated insecticidal activity was determined as described previously. 5, 6 The test insects were the 4th-instar larvaes of A. albopictus (Skuse) which were obtained from National South pesticide initiative Center in Shanghai, China. PN was dissolved and serially diluted with acetone and compound PPPN1-2 was dissolved and serially diluted with dechlorinated water. Each serial solution (0.2 mL) was added to a beaker containing 10 mL of dechlorinated water, and then 15 larvae were transferred into the dactylethrae. Two sets of experiments were performed for each compound, one of which was for light-treated trials, and another was cultivated in the dark throughout the trials. After 3 h incubation in dark, the light-treated groups were irradiated with blue light for 3 h, and then returned to darkness for 24-h incubation. The average mortality of three replications at each concentration was calculated, and the LC50 value was determined. All the experiments were conducted at least two times with three replicates in each case.
The pictures of A. albopictus larvae were taken by a polarizing microscope.
FITC uptake
Fluorescein isothiocyanate (FITC) uptake was analyzed by soaking A. albopictus larvaes in 10 mL of 100 mg/L Fluorescein isothiocyanate in M9 buffer (43.6 mM Na2HPO4, 22 mM KH2PO4, 2.1 mM NaCl, 4.7 mM NH4Cl) with 100 mg/L PPPN1, 10 mg/L fipronil or without any other compound. Two sets of experiments were performed for each compound, one of which was for light-treated trials, and another was cultivated in the dark throughout the trials. After 24 h, the larvaes were washed three times with M9 buffer. FITC uptake was observed by fluorescence, using a fluorescence microscope with blue exciting light.
Photoactivated activity of root-knot nematode
M. incognita population Calissane were grown on Lycopersicon esculentum plants in a greenhouse, and collected as described by Rosso and associates. 7 Then hatched J2 were collected as described in Petri Plate Techniqueas 8 .
PN and PPPN1-2 was dissolved with DMF and serially diluted with dechlorinated water. Each serial solution (0.05 mL) was added to three wells of 96-well platers and then 0.05 mL water containing root-knot nematode (J2) was transferred into the 96-well plate. Two sets of experiments were performed for each compound, one of which was for light-treated trials, and another was cultivated in the dark throughout the trials. After 3 h incubation in dark, the light-treated groups were irradiated with blue light for 1 h, 2 h, 3 h and 4 h, and then returned to darkness for 24 h incubation. The average mortality of three replications at each concentration was calculated. All the experiments were conducted at least two times with three replicates in each case. The pictures of M. incognita were taken by a polarizing microscope.
